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ABSTRACT 
Background: Scimitar syndrome is characterized by partial or total anomalous pulmonary venous 
return from the right lung along with pulmonary hypoplasia. Scimitar syndrome is associated 
with a partial anomalous pulmonary venous connection of the right lung to the inferior vena 
cava, right lung hypoplasia, heart dextroposition, and anomalous systemic arterial supply to the 
right lung. Patients are diagnosed either early with severe symptoms (infantile type) including 
tachypnea, chest infection, heart failure and failure to thrive or late with minimal symptoms 
(childhood/adult type) as a result of accidental findings. The most common anomalies associated 
with this syndrome are intracardiac defects with a prevalence of about 40%. Here,  
Case report: we present a case of a male infant with respiratory distress and manifestation of 
large ASD2 and pulmonary hypertension, who was diagnosed with scimitar syndrome after more 
evaluation. 
Conclusion: This diagnosis should be considered when ASD2 with PH are diagnosed in infantile 
period. 
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Introduction 

cimitar syndrome was first reported by 

Naill in 1960, as the radiographic 

appearance of the anomalous vein that is 

manifested as a tubular opacity parallel to the 

right heart border, which simulates a curved 

Turkish sword or a Scimitar, and hence, the term 

Scimitar sign. This anomaly has an occurrence 

rate of about 1 to 3 per 100,000 live births (1). 

Since many patients do not show any symptoms, 

true occurrence may be higher. 

Anomalous pulmonary venous drainage 

(APVD) accounts for 2% of all congenital heart 

diseases. Scimitar syndrome is characterized by 

a partial anomalous pulmonary venous 

connection of the right lung to the inferior vena 

cava, right lung hypoplasia, heart dextroposition, 

and anomalous systemic arterial supply to the 

right lung (1). Patients are diagnosed either early 

with severe symptoms (infantile type) including 

tachypnea, chest infection, heart failure and 

failure to thrive or late (childhood/adult type) 

with minimal symptoms as a result of accidental 

findings (2, 3). Infantile group of patients has 

high mortality rate and management difficulties, 

since the symptoms of severe pulmonary 

hypertension develop soon after birth (3-5). 

There are two different types of scimitar veins, 

the first type is simple classic vein that runs from 

the middle of the right lung to the cardiophrenic 

angle and the second type is double arched vein 

in the upper and lower lung zones, with drainage 

into the left atrium and inferior vena cava (6, 7). 

Patients with Scimitar syndrome who are 

identified early in life usually have associated 

congenital heart diseases. In the presence of 

significant left-to-right shunt and pulmonary 

hypertension, surgical intervention should be 

considered. In this case report, we present a male 

infant with clinical manifestation of tachypnea 

and poor weight gain, who was diagnosed with 

scimitar syndrome after more evaluation.  

 

Case presentation 

A male infant was examined due to poor 

weight gain and tachypnea after showing no 

symptoms in the first 18 months of his life. The 

physical examination showed that he had S2 

splitting and holosystolic murmur in the lower 

left sternal border (LLSB). There was no 

evidence of hepatomegaly, ascites or a 

prominent jugular venous pressure (JVP). 

Respiratory rate was 60 per minute and the right 

arm blood pressure was 78/45 mm Hg. 

Pulmonary sounds were normal and clear.  

At 18 months of age, echocardiography 

demonstrated a large atrial septal defect (ASD), 

right ventricular enlargement (RVE), right atrial 

enlargement (RAE), severe tricuspid 

regurgitation (TR) with moderate right-sided 

pressures, and normal size of main pulmonary 

artery. The diameter of the visualized right and 

left pulmonary arteries was normal. At the level 

of the hepatic vein (HV) and inferior vena cava 

(IVC), the scimitar vein was imaged. Color flow 

Doppler showed flow from the scimitar vein to 

the IVC. Pulse wave Doppler examined the 

hepatic vein flow. The PWD of the scimitar vein 

showed rapid monophasic waveform compared 

to the characteristically low velocity and 

biphasic waveform of the HV.  

The electrocardiography (ECG) revealed 

RVE and RAE without right bundle branch 

block (RBBB) without any sign of ischemia.  

The chest X-ray (CXR) did not show any 

silhouette sign on the right border of the heart, 

and there was no sign of cardiomegaly and 

increased pulmonary vascular marking (PVM). 

CT scan demonstrated levocardia, anomaly 

of pulmonary venous drainage from right lung 

into inferior vena cava, and three 

aortopulmonary collaterals arising from the 

aorta. 

Elective cardiac catheterization was 

performed. The pulmonary arterial pressure 

(55/25 mmHg, mean pressure: 45 mmHg) and 

systemic systolic pressure were normal. A 

hypoplastic anomaly of the right pulmonary vein 

connecting to the inferior vena cava was noted 

on the levophase of the angiogram. 

In our case, angiography demonstrated that 

two of four pulmonary veins drained into the left 

atrium but lower and middle right pulmonary 

veins drained into IVC at the lower diaphragm 

level. The patient was scheduled for the surgery. 

Using sildenafil improved pulmonary 

hypertension after successful operation 

(Figure 1). 
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Figure 1. Angiography showing right pulmonary veins drained into the IVC at the lower diaphragm 

level and the second type is double arched vein in the upper and lower lung zones, with drainage 

into the left atrium and inferior vena cava, (venous access: 1- inferior vena cava (IVC), 2- right 

atrial, 3- right ventricular, 4- main pulmonary artery, 5- right pulmonary artery),*showing 

anomalous pulmonary vein return to IVC.  
 

Discussion 

Pulmonary hypertension, as one the best 

indicators of scimitar syndrome, is often 

identified by severe symptoms and it shows a 

poor prognosis during infancy. There are many 

factors contributing to pulmonary hypertension 

including large left-to-right shunt via the 

anomalous pulmonary vein, right lung 

hypoplasia with reduced pulmonary vascular 

bed, pulmonary vein stenosis and obstruction, 

and persistent pulmonary hypertension of the 

newborn (PPHN) (4, 6, 7).  

Pulmonary vasodilators such as Inhaled nitric 

oxide (iNO), Sildenafil, Bosentan, and 

Milrinone cause significant improvement in the 

treatment PPHN.  

The previous study showed that the addition 

of oral Sildenafil to intravenous Milrinone was 

associated with better therapeutic outcomes in 

the treatment of PPHN (8). 

Hemodynamically, there is an acyanotic left-

to-right shunt. The anomalous vein usually 

drains into either inferior vena cava (most 

common), right atrium or portal vein. Draining a 

part or the entire of right lung into the inferior 

vena cava (IVC) occurs with an anomalous right 

pulmonary vein, which is the hallmark of 

scimitar syndrome (6, 7). 

It has been reported that 19–31% of patients 

with scimitar syndrome have associated with 

congenital cardiac anomalies, and atrial septal 

defect, with a probability of 70%, is the most 

common anomaly (6). 

Classic findings on physical examination 

include a shift in heart sounds and cardiac 

impulse to the right side of thorax and a systolic 

murmur. Auscultation of the lung is usually 

normal, although breath sounds may be reduced 

on the right side of chest (9, 10). The clinical 

spectrum of scimitar syndrome ranges from 

severely ill infants to asymptomatic in the 

youngest children. 

Clinical symptomatology of the scimitar 

syndrome is based on the age at which the 

syndrome presents. Infants with scimitar 

syndrome present hemoptysis cyanosis, poor 

growth, PAH, and often complex cardiac 

defects, many of which need surgical 

intervention with a high mortality rate (3). 
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In older children, it commonly presents with 

recurrent pulmonary infections and/or exertional 

dyspnea. Hemoptysis as a presenting symptom is 

exceptionally rare in patients with scimitar 

syndrome (5). Interestingly, according to the 

literature, the youngest patient presenting with 

hemoptysis was 7-year-old. The possible 

mechanisms of hemoptysis in scimitar syndrome 

include rupture of hypertrophied systemic 

pulmonary anastomosis (5, 11). Pulmunary 

Artery Hypertension (PAH) is a problem of 

infancy and it rarely presents in a patient aged 14 

years. It has been shown that pulmonary arterial 

pressure greater than 50 mm Hg is exceedingly 

rare in patients who present beyond the infancy. 

Furthermore, it has been demonstrated that PAH 

in this population may be associated with cardiac 

anomalies. This could be explained by higher 

levels of anomalous pulmonary venous drainage, 

greater extent of hypoplasia of right lung and 

pulmonary artery, and increased systemic blood 

flow to the hypoplastic lung (3, 5).  

This syndrome is chiefly diagnosed by the 

presence of characteristic radiological sign 

(scimitar sign) on conventional chest 

radiography. However, when scimitar vein is 

masked by cardiac shadow, diagnosis can be 

made using one or more modalities such as 

angiography, CT scan, and echocardiography. 

The MR technology also shows excellent 

visualization of vascular anatomy of this 

complex congenital defect noninvasively (2, 12). 

Three-dimensional CT and cardiac-gated 

MRI are useful for visualizing the anomalous 

pulmonary vein. They can be particularly helpful 

in finding an associated horseshoe lung, in which 

there is a posterior fusion of portions of the right 

and left lungs behind the heart and before the 

esophagus and spine. Approximately 80% of 

infants with horseshoe lung also have scimitar 

syndrome (13). 

Considering the wide clinical spectrum of 

scimitar syndrome, the medical intervention 

depends on the severity of presentation and the 

amount of blood flowing to the IVC from 

completely or partially anomalous pulmonary 

veins. When there is a small amount of drainage, 

therapy may not be required. The use of 

antibiotics for chest infections, the promotion of 

good nutrition, oxygen supplementation, and the 

prescription of sildenafil for pulmonary 

hypertension could be effective in medication 

and prognosis. The respiratory symptoms are 

typically one of the main indications of surgical 

correction (14, 15). In the presence of significant 

left-to-right shunt and pulmonary hypertension, 

surgical intervention should be considered. 

In this study, it was observed that advanced 

pulmonary hypertension medications were 

useful as the first-line treatment. Surgical 

approaches to scimitar syndrome vary according 

to the anatomic and pathologic features 

presented in each case (16). 

 

Conclusion  

Scimitar syndrome is an infrequent disease 

with diverse presentations and associations, as 

described in this paper. Thus, diagnosing 

infantile scimitar syndrome requires meticulous 

attention and high suspicion of the early referral 

and management. The association of the 

syndrome with pulmonary hypertension leads to 

recurrent and prolonged hospitalization. This 

condition can be initially suspected from a chest 

X-ray, but it is typically confirmed via CT 

angiography. In the scimitar syndrome that 

presents in infants, high blood flows into the IVC 

from the anomalous pulmonary veins are 

negative prognostic factors. This diagnosis 

should be considered when ASD2 with PH are 

diagnosed in infantile period.    
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